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Data collection 

Bruker SMART APEX CCD area- 
detector diffractometer 
10072 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.045 

wR(F 2 ) = 0.105 

S = 0.93 

3627 reflections 

176 parameters 

H-atom parameters constrained 



Table 1 

Hydrogen-bond geometry (A, °). 



3627 independent reflections 
2691 reflections with / > 2o'(7) 
R iM = 0.114 



Ap mi « = 0.46 e A 

Ap mi „ = -0.45 e A~ 3 

Absolute structure: Flack (1983), 

with 1517 Friedel pairs 
Flack parameter: -0.011 (10) 



D-H- - A 


D-H 


H- ■ A 


D-A 


D-H- - A 


Ol-Hl-02' 


0.82 


2.01 


2.780 (3) 


156 


C9-H9B- ■ Ol 


0.97 


2.58 


3.163 (4) 


119 


C11-H1L4-02 1 


0.97 


2.57 


3.517 (4) 


165 


Symmetry code: (i) — x - 


-l.y + l, -z- 









In the crystal structure of the title molecule, C 13 H 18 Br0 4 P, the 
phosphonate ring adopts a chair conformation. Molecules are 
linked by an O-H- ■ O hydrogen bond [O- ■ O = 2.780 (3) A] 
to form chains parallel to the c axis. Two C— H- ■ O 
interactions help to stabilize the crystal structure. 

Related literature 

For the synthesis and biological activity of hydroxyphospho- 
nate derivatives, see: Peng et al. (2007); Liu et al. (2006). For 
the synthesis of hydroxyphosphonates, see: Zhou et al. (2008). 
For standard bond lengths, see: (Allen et al, 1987). 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT- 
Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: PLATON and SHELXL97. 
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Experimental 

Crystal data 

C 13 H 18 Br0 4 P 
M, = 349.15 
Orthorhombic, P2 1 2 1 2 1 
a = 11.0662 (17) A 
b = 11.3149 (18) A 
c = 11.9609 (19) A 



V = 1497.7 (4) A 
Z = 4 

Mo Ka radiation 
H = 2.86 mm~' 
T = 298 K 

0.20 x 0.12 x 0.10 mm 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: QK2003). 
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(5)-2-[l-(4-Bromophenyl)-l-hydroxyethyl]-5,5-dimethyl-l,3,2-dioxaphosphinane 2-oxide 



C. Wang, H. Peng and H. He 



Comment 



Acyclic and cyclic a-hydroxyphosphonates can be used as very viable intermediates and they are also an attractive class 
of biologically active compounds (Peng et ah, 2007; Liu et ah, 2006). In our research work aimed at searching for novel 
agrochemicals, we attempted to synthesize hydroxyphosphonates according to published literature procedures. Here we 
report the synthesis and crystal structure of the chiral title compound (I) (Fig. 1). The bond lengths and angles show normal 
values (Allen et ah, 1987). In the crystal structure, the cyclic phosphonate ring adopts a chair conformation. 



Hydroxyphosphonate (I) was prepared according to a literature procedure (Zhou et ah, 2008). Diethylaluminium 
chloride (1 mmol) was added to a solution of (5,ii)-2-(adamantan-l-yl)-4-(tert-butyl)-6(((l-hydroxy-3-methylbutan-2- 
yl)imino)methyl)-phenol (1 mmol) in dichloromethane (10 ml). The mixture was stirred at room temperature for 1 h. The 
ketone (11 mmol) and the cyclic phosphate (10 mmol) were added and the mixture was stirred for 2 h. The reaction was 
quenched by diluted hydrochloric acid (15:1, v/v). The pure hydroxyphosphonate was afforded by column chromatography 
on silica gel (acetone/petroleum ether = 1:2), 71% yield, [cx]d = -64.8 ° (c = 0.56, chloroform). Then recrystallization from 
acetic ester over a period of one week gave colourless crystals of (I). 



C-bound H atoms were geometrically positioned (C — H = 0.93-0.98 A) and refined as riding, with £/j S0 (H) = 
1.2{y e q-1.5t/ e q(C). The O-bound H atom was located from a difference Fourier map and refined as riding, with O — H = 
0.81 (2) A and t/ iso (H) = 1.5LU(0). 



Experimental 



Refinement 



Figures 




i ■ 



Fig. 1 . Molecular structure of (I), showing the labeling scheme and 50% probability thermal 
ellipsoids. 
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Fig. 2. Part of the crystal packing, showing the intermolecular hydrogen bonds as dashed 
lines. 



(S)-2-[1-(4-Bromophenyl)-1-hydroxyethyl]-5,5-dimethyl-1,3,2- dioxaphosphinane 2-oxide 



Crystal data 
C 13 H 18 Br0 4 P 
M r = 349.15 
Orthorhombic, _P2i2i2i 
Hall symbol: P 2ac 2ab 
a = 11.0662(17) A 
6 = 11.3149 (18) A 
c= 11.9609 (19) A 

V= 1497.7 (4) A 3 

Z=4 



^(000) = 712 

D x = 1.549 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3882 reflections 

9 = 2.5-26.7° 

|i = 2.86 mm 1 

T=298K 

Block, colourless 

0.20x0.12x0.10 mm 



Data collection 



Bruker SMART APEX CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

10072 measured reflections 

3627 independent reflections 



269 1 reflections with / > 2a(I) 
Riat= 0-114 

©max ~~ 28.3 , 9 mjn ~~ 2.5 

h = -U->U 
Jfc = -14-»14 
/ = -15-»12 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.045 

wR(F 2 ) = 0.105 

5 = 0.93 

3627 reflections 

176 parameters 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = 1/[0 2 CF O 2 ) + (0.0423P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/0) max = 0.001 

Apmax = 0.46 e A~ 3 

Apmin = -0.45 e A~ 3 
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Absolute structure: Flack (1983), with 1517 Friedel 

0 restraints 

pairs 

Primary atom site location: structure-invariant direct „ , n«iwi/w 
methods Flack parameter: -O.Oll (10) 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement ofF 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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y 
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II- *IIJ 
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Brl 


-0.07457 (4) 


0.16872 (4) 
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0.0869 (2) 


CI 
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0.7001 (3) 
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0.0533 (8) 
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0.0520 


0.3113 
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0.064* 


C3 
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C6 
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H6 


0.1037 
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0.5362 


0.065* 


C7 


0.3824 (3) 


0.4854 (2) 


0.7128 (3) 


0.0364 (6) 
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0.4129 (4) 


0.5472 (3) 


0.6033 (3) 


0.0557 (9) 
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0.3464 


0.5965 


0.5813 


0.084* 


H8B 


0.4277 


0.4892 


0.5464 


0.084* 


H8C 


0.4838 


0.5949 


0.6133 


0.084* 


C9 


0.5250 (3) 


0.4228 (4) 


0.9724 (3) 


0.0608 (10) 


H9A 


0.5186 


0.3769 


1.0406 


0.073* 


H9B 


0.4712 


0.4902 


0.9791 


0.073* 


CIO 


0.6530 (3) 


0.4663 (4) 


0.9596 (3) 


0.0598 (10) 


Cll 


0.6616(3) 


0.5380 (3) 


0.8524 (3) 


0.0544 (9) 


HllA 
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0.065* 


HUB 
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Cl2 


0.6801 (5) 


0.5486 (6) 


1.0566 (4) 


0.1081 (19) 


H12A 


0.6297 


0.6174 


1.0514 


0.162* 


H12B 


0.7635 


0.5720 


1.0540 


0.162* 


H12C 


0.6644 


0.5085 
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Cl3 


0.7422 (4) 


0.3633 (4) 


0.9547 (5) 


0.0885 (15) 


H13A 


0.7281 


0.3112 


1.0167 


0.133* 
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U 1 115 


U.6ZJ i 


0.3932 


0.9585 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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1 nn £ 
1U9.5 


U11D P 1 1 U11P 

H 1 3B — C 1 3 — H 1 3C 


1 nn ^ 
1U9.5 


p-7 Pi ni 

C / — Ul — HI 


1 no ^ 
1U9.D 


PQ P.1 T>1 

C9 — U3 — r 1 


Izl.D (2) 


p 1 1 r\A T>1 
Cll — U4 — r 1 


1 -IT c /-)\ 

123.5 (2) 


02— PI— 03 


111.41 (14) 


02— PI— 04 


112.12(14) 


03 — PI — 04 


106.72 (12) 


02 — PI — C7 


112.97 (13) 


03 — PI — C7 


107.47 (13) 


04 — PI — C7 


105.74 (13) 


pn pm pii r\A 
Clz — CIO — Cll — U4 


1 n"i 1 i A \ 
— 1 /3.3 (4) 


pii pin P11 r\A 
C13 — CIO — Cll — U4 


/: c n { a \ 
65.0 (4) 


pin pn pi T>1 
C 1 0 — C9 — U3 — F 1 


A "7 -) //I \ 

-4 /.z (4) 


Pin p i i p a it 1 
CIO — Cll — U4 — PI 


43.1 (4) 


C9— 03— PI— 02 


150.2 (2) 


C9— 03— PI— 04 


27.5 (3) 


C9— 03— PI— C7 


-85.6 (2) 


Cll— 04— PI— 02 


-148.2 (2) 


Cll— 04— PI— 03 


-25.9 (3) 
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f~*A /^C 

C4 — CD — C6 — C 1 


-0.5 (5) 


Cll — U4 — rl — C/ 


00.3 (5) 


C3 C4 C / — U 1 


—25.2 (j) 


Ol — C/ — r 1 — KJl 


1 /^n nn /■ 1 n\ 

loy.yy (iy) 


r^c r^^i r^"7 r\i 
C5 — C4 — C / — (J 1 


152. / (i) 


Co — C / — r 1 — KJl 


—00.0 {!) 


r^l r^/i r^o 
C.5 — C4 C / — C5 


— 1 jZ.U (i ) 


f^A CI T>1 ( \~) 

C4 — C / — r 1 — KJl 


j4.o (Z J 


r^c r^/t r^T r^o 
CD C4 C / — Co 


2V.0 (4) 


Ul — C/ — r 1 — Lo 


4o. / (Z) 


C3 — C4 — C7 — P 1 


86.8 (3) 


C8 — C7 — PI — 03 


167.9 (2) 


C5— C4— C7— PI 


-92.2 (3) 


C4— C7— PI— 03 


-68.8 (2) 


03— C9— CIO— C12 


175.4 (4) 


Ol— C7— PI— 04 


-67.0 (2) 


03— C9— CIO— Cll 


58.9 (4) 


C8— C7— PI— 04 


54.2 (2) 


03— C9— CIO— CI 3 


-61.8(4) 


C4— C7— PI— 04 


177.5 (2) 


C9— CIO— Cll— 04 


-56.7 (4) 







Hydrogen-bond geometry (A, °) 

I) I I I /) II II- I D-A D—H -A 

Ol— H1-02' 0.82 2.01 2.780 (3) 156. 

C9— H9B-01 0.97 2.58 3.163 (4) 119. 

Cll— HllA-C^ 0.97 2.57 3.517 (4) 165. 
Symmetry codes: (i) -x+\,y+\l2, -z+3/2. 
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